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; © Metal-cutting triple chip ground carbide tip band saw blade. 

© A bandsaw blade (10) including a continuous 
loop of hardened tempered bandsaw steel carbide- 
tipped teeth arranged in pairs, each pair including a 
"high" tooth (15) and a "low" tooth (16) shaped to 
provide triple-chip cutting action and ground to pro- 
vide radial and tangential relief angles on side sur- 
faces of each saw tooth to reduce blade vibration 
during cutting. The teeth are secured to the blade 
body by brazing with a solder (17) which includes a 
discrete layer of a ductile metal which absorbs 
forces induced in the, brazing zone under dynamic 
load conditions. 
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METAL-CUTTING TRIPLE CHIP GROUND CARBIDE TIP BAND SAW BLADE 



Background of the invention 

The invention relates to saw blades of the type 
used for cutting metal work pieces, such as band 
saw blades and hack saw blades. 

Conventional band saw blades are formed with 
teeth of uniform size and pitch throughout with 
alternate teeth being bent outward relative to the 
plane of the blade. Conventionally set band saw 
blades are characterized by uneven side-to-side 
tooth set which causes crooked cutting and non- 
symmetrical cutting forces on the teeth, which 
cause vibration, noise and wear. Also, when con- 
ventional band saw blades are used to cut large 
sections of metal, the blades may be subjected to 
bending or setting of the teeth. Thus, band saw 
blades with teeth of uniform size and pitch through- 
out are subject to increased wear, thereby shor- 
tening the lifetime of the blades. 

An improved band saw blade is disclosed in 
Reissue Patent RE31,433. The band saw blade has 
an arrangement and form of teeth designed to 
reduce vibration, cutting noise and chatter and to 
enhance cutting speed and blade life. Cutting teeth 
are alternately arranged in recurrent groups in 
which each group comprises a series of different 
teeth, the teeth in each group differ from each 
other in size, pitch, and angle of bend, and also in 
rake angle. The outer tips of all the teeth are in 
substantial alignment, the difference in size of the 
teeth being attained in the variations in the depth of 
the gullets. 

A further attempt to realize a band saw blade 
characterized by improved cutting rate and ex- 
tended life is disclosed in U.S. Patent 4,292,871. 
The band saw comprises a plurality of saw teeth of 
hard metal which are welded to a base portion of a 
strong flexible material. Rake angles and relief an- 
gles are selected to define a saw tooth geometry 
having a positive rake' angle with increased tooth 
mass while maintaining a large gullet space to 
provide good chip removal along with strong tooth 
tip configuration and a large heat transfer tooth 
mass to enhance cutting rate and blade lifetime. 
However, the high temperatures, in the order of 
2600 °F required tor fusion welding result in thermal 
stresses in the weld zone which ultimately contri- 
bute to failure of the weld because of the constant 
bending of the band saw blade around a lateral 
axis during its rotation, and the carbide tips may 
break off reducing the lifetime of the saw blade. 
Also, a hard metal pice broken off in this way will 
often become embedded in the cut causing dam- 
age to following teeth of the saw blade as well. 



One attempt at solving this problem is dis- 
closed in the European patent Application, pub- 
lished June 30, 1982. This application discloses a 
band saw blade fitted with hard metal plates which 

5 are soldered onto the blade body. With .this ar- 
rangement, the thermic stresses are largely con- 
tained in the intermediate soldering layer. However, 
because band saw blades have a relatively small 
body thickness, typically in the order of .062 

70 inches, any chips carried by the blade back into 
the cut could tend to deflect the band saw tooth 
laterally into the side of the material being cut. 
Such lateral deflection of the tooth results in a 
twisting torque on the carbide tip causing both 

75 compressive and tensive stresses on the joint 
which could ultimately result in failure of the joint if 
the tensile strength of the soldered joint is " 
ceeded. 

It is the nature of triple-chip bandsaw cutting to 

20 remove a chip which more closely resembles a 
milling chip, which is longer and thicker than is 
generated by a conventionally set blade. It is ; th3 
combination of the heavy chip and the zero clear- 
ance between the carbide tooth and the kerf which 

25 forces the tooth to displace laterally. The dynamic 
forces on the tooth during entry into the cut, which 
are transitory in nature, are capable of dislodging 
the tooth from the blade. Once the tooth has suc- 
cessfully entered the cut. it is no longer vulnerable 

30 to damage other than normal wear. This condition 
was not recognized or anticipated as being the 
fundamental weakness of the blade. Although ban- 
dsaw machines are normally fitted with brushes to 
remove the chips, they are in general practice not 

35 adequately maintained or properly used and chip 
carry over is very common. 

While these improved band saw blades ad- 
dress to some extent blade vibration and useful 
lifetimes, it is desireable to have a band saw blade 

4Q which achieves high cutting rates, straight cuts, and 
extreme smoothness of the cut surface while main- 
taining long blade life and which is capable of 
cutting large sections of metal with accuracy unat- 
tainable using conventional blades with set teeth. 

45 

Summary of the Invention 

It is an object of the present invention to pro- 
so vide an improved band saw cutting blade which 
minimizes the effects of compressive and tensile 
stresses on the band saw under dynamic load 
conditions. 
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it is an object of the present invention to pro- 
vide an improved band saw cutting blade which 
achieves high cutting rates, straight cuts, and ex- 
treme smoothness of The cut surface while main- 
taining long blade life. 

Another object of the invention is to provide an 
improved band saw blade and which is capable of 
cutting large sections of metal with accuracy unat- 
tainable using conventional blades with set teeth. 

Another object of the invention is to provide an 
improved band saw blade characterized by re- 
duced blade vibration during cutting. 

These arid other objects are achieved by the 
present invention which provides a band saw blade 
for high speed heavy cutting, including a blade 
body of a continuous loop of hardened and tem- 
pered metal having a plurality of cutting tooth sup- 
port means defined along the peripheral edge 
thereof and separated by gullet means, a plurality 
of cutting teeth mounted on said blade body in the 
tooth support means thereof and arranged in pairs, 
each of pair of cutting teeth including a leading 
high tooth and a trailing low tooth constructed and 
arranged to effect a triple-chip cutting operation on 
a workpiece, and solder means securing said cut- 
ting teeth to said support means, said solder 
means defining a filler including a layer of a ductile 
metal for absorbing stress forces induced in the 
band saw blade under dynamic load conditions. 

In accordance with the invention, the filler is 
interposed between the cutting teeth and the blade 
body tooth support means over substantially the 
entire mutually contacting area portions thereof for 
each tooth and its associated tooth support means. 
The filler provides cushion and energy absorption 
characteristics which absorbs both tensile forces 
created by torque loads applied to the low teeth of 
the triple chip pair and the compressive shock 
loads applied to the high tooth of the triple chip 
pair. During impact of the teeth with the material 
being cut. the stress is built up only to the yield 
strength of the filler beyond which there is only a 
ductile energy absorbing distortion of the filler and 
the stresses are not absorbed by the teeth. It has 
been found that the use of a solder means includ- 
ing a filler with a discrete layer of ductile metal for 
absorbing stress forces, in accordance with the 
present invention, minimizes the loads which can 
cause fracture of the teeth and/or breaking off of 
the teeth which could result in rippage and failure 
of the following teeth as they engage metal lodged 
in the cut. 

Further in accordance with the invention, the 
provision of a band saw blade having saw teeth 
arranged in pairs to effect triple chip cutting opera- 
tion, results in a band saw blade capable of achiev- 
ing high cutting rates, straight cuts with extreme 
smoothness of the cut surface. In addition, the 



band saw blade is characterized by extended blade 
lifetime and may be sharpened up to 10 times, 
further extending the useful life of the blade. Relief 
angles on the side surfaces of the saw teeth define 

5 side clearance between the cutting edge of the 
teeth and the kerf of the cut which reduces the 
opportunity for blade vibration during cutting. The 
provision of triple-chip ground blade enables the 
blade to be used for cutting large sections of metal 

70 up to 60 inches square with accuracy unachievable 
using conventional blades with set teeth because 
tooth tip provides clearance for the blade to move 
through the cut without bending or setting the teeth 
as would be experienced in conventional band saw 

75 blades. 

The invention consists of certain novel features 
and structural details hereinafter fully described, 
illustrated in the accompanying drawings, and par- 
ticularly pointed in the appended claims, it being 

20 understood that various changes in the details may 
be made without departing from the spirit, or sac- 
rificing any of the advantages of the present inven- 
tion. 

25 

Description of the Drawings 

For the purpose of facilitating and understand- 
ing the invention, there is illustrated in the accom- 

30 panying drawings a preferred embodiment thereof, 
from an inspection of which, when considered in 
connection with the following description, the inven- 
tion, its construction and operation, and many of its 
advantages will be readily understood and appre- 

as ciated. 

FIG. 1 is a fragmentary side view of a band 
saw blade with triple chip ground teeth provided in 
accordance with the present invention; 

FIG. 2 is a bottom view of one of the teeth of 
40 the band saw blade shown in FIG. 1, illustrating the 
tangential relief angle; 

FIG. 3 is a showing of one of the high teeth 
(in full lines superimposed on one of the low teeth 
in dotted lines) together with certain dimensional 
45 relationships; 

FIG. 4 illustrates the band saw blade during 
manufacture, illustrating the formation of the teeth 
pockets and the attachment of the cutting teeth to 
the blade base; 
so FIGS. 5 and 5A are side elevation views of a 

high tooth and a low tooth, respectively; 

FIG. 6 is an enlarged fragmentary perspec- 
tive view illustrating a tooth insert brazed to the 
blade support; 

55 FIG. 7 is an enlarged fragmentary view of 

the brazed junction showing the filler sandwiched 
between a tooth insert and blade backing; 
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FIGS. 8 and 9 illustrate respectively a high 
tooth and a low toothy in a cut. showing the kerf, 
showing the lateral clearance between the sides of 
each tooth and the ^ides of the kerf during a 
cutting op ration; and \ 

FIGS. 10 and 11 , which are labeled prior art, 
illustrate alternating set teeth, in a kerf, illustrating 
the clearance provided between the lateral edges 
of the teeth and the sides of the kerf during a 
cutting operation. 



Description of the Preferred Embodiments 

Referring to FIG. 1, there is illustrated a portion 
of a band saw blade 10 provided in accordance 
with the present invention. The band saw blade 10 
includes a blade body or base portion 12 which 
defines a series of teeth-supporting pockets 14 in 
which are located high cutting teeth 15 alternately 
spaced between low cutting teeth 16, each pair of 
high and low teeth 15 and 16 being formed and 
positioned to effect a triple-chip cutting operation 
on a workpiece. Cutting teeth 15 and 16 are of 
specially hard material such as tungsten carbide or 
similar hard materials and they are. brazed into the 
teeth-supporting pockets 14. As will be shown, the 
brazed joint provided by . brazing solder or filler 17 
includes an interlayer of a ductile metal which 
provides energy absorption characteristics which 
prevent failure of the brazed joint due to stresses 
under dynamic load conditions. 

Referring to FIGS. 1. 6 and 7, the filler 17 
comprises a discrete layered solder, which in one 
band saw which was constructed and tested, in- 
cluded silver solder and copper. As shown in FIG. 
7, the filler 17 includes an inner Jayer 17a of ductile 
copper sandwiched between layers 17b and 17c of 
silver solder, in a band saw which was constructed, 
the copper inner layer 17a was .005 inches and 
each of the silver solder layers 17b, 17c was .001 
inches thick, the overall thickness of the filler 17 
being .007 inches after brazing and the width of the 
filler being .100 inches. The silver solder layers 
17b, 17c contained 'approximately 50% silver 
mixed with approximately 15% copper, 15% zinc 
and 15% cadium, and the inner layer 17a con- 
tained 100% ductile copper. 

The filler 17 covers the surfaces 14a and 14b 
(FIG. 4) substantially over their entire extent to 
maximize the area of the joint betweent he tooth 15 
(or 16) and the teeth supporting pocket 14 in which 
it is attached to the blade body 12. For a triple chip 
blade, the brazed area does not exceed .018 
square inches and its maximum linear dimension is 



.25 inches. The copper containing filler 17 provides 
the necessary cushion and energy absorbing char- 
acteristics necessary to prevent the failure of the 
brazed joint under dynamic loads. 

5 The filler 17 minimizes forces or stresses in- 

duced in the brazed joint as the band saw blade 
bends around the machine wheels and in twisted 
through the guides. The low tooth 16 removes two 
equal chips with its outside cutting corners which 

to makes it prone to the torque loads caused by 
lateral deflection. The high tooth 15 removes a 
single chip from the center of the cut. Although the 
high tooth 15 is not prone to the torque loads of 
the low teeth 16, it is prone to compressive shock 

75 loads when cutting material with a hard scale. In 
both cases, the filler 17 acts as a shock absorber 
and minimizes the loads which can cause fracture 
of the carbide tooth insert 15 or 16. 

The copper has a yield strength of approxi- 

20 mately' 20.000 PSl which is well below the stress 
levels required to fracture the carbide tooth insert 
15 or 16. In accordance with the invention, the 
copper containing filler 17 within the brazing zone 
provides a relatively thick shock absorbing cushion 

25 for the carbide tooth inserts. During impact of the 
carbide tooth insert 1 6 (the low tooth) with the side 
of the cut, the stresses build up only to yield 
strength (20.000 PSI) of the filler 17 beyond which 
there is only a ductile energy absorbing distortion 

30 of the filler, which absorbs the very high compres- . 
sion and tension forces. These high stress levels 
last for only a milli-second or less, and the total 
energy absorbed is small and any distortion of the 
filler 17 or tooth position is not significant. 

35 The teeth 15 and 16. in pairs, are spaced one 

from another around the length of a continuous 
loop of the band body saw and are shaped, as 
leading high teeth 15 and trailing low teeth 16 to 
provide a triple-chip cutting action. The top, face 

40 and side planes of the tungsten carbide teeth are 
precision ground to specific angles for cutting var- 
ious types of metal. The blade can be manufac- 
tured with various tooth spacings depending on the 
material to be cut. By way of example, the band 

45 saw blade pitch may provide three teeth per inch, 
two teeth per inch, one tooth per inch, one tooth 
per 1.25 inch spacing, one tooth at 1.5 inch spac- 
ing or one tooth at two inch spacing, as is desired 
to achieve optimum cutting efficiencies. 

so Referring to FIGS. 1, 3 and 5, each leading 

high tooth 15 is of generally key-stone shape in its 
frontal aspect, and includes a leading front face 24 
defining at its upper end an outer cutting edge 18, 
which merges with top surface 19. The maximum 

55 lateral extent of the front surface 24 is designated 
W in FIG. 3. The lateral extent of top surface 19 
and cutting edge 19 is W/3. Side surfaces 20 and 
21 merge with comer surfaces 22 and 23 respec- 
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tively which extend downwardly at an angle V from 
the top surface 1 9 to the respective side surface 20 
and 21. The corner angle V is preferably in the 
range of between ab^ut 30 degrees to 52 deg- 
reees, and in one embodiment the preferred angle 
was 45 degrees. 

Referring to FIGS. 1 and 5, the top surface 19 
slants downward rearwardly at a clearance angle X 
in the range of between about 5 degrees to 19 
degrees relative to the longitudinal axis of the band 
saw blade. The preferred clearance angle in one 
embodiment was 15 degrees. 

Due to the slanting surface 1 4b of the pocket in 
which the tooth 15 is mounted; the front face 24 is 
positively raked in that it extends at angle U in the 
range of between about 0 degrees to 10 degrees 
relative to a line running perpendicular to the lon- 
gitudinal axis of the band saw. In one embodiment, 
the face angle was preferably 5 degrees. It is 
apparent that the generally vertical pocket surface 
14b (FIG. 4) may be formed to be normal to the 
axis of the blade body and the front face 24 of the 
high tooth 15 (and front surface 27 of low tooth 16) 
may be ground to provide the desired face angle. 

Referring to FIG. 3, the sides 20 and 21 of 
tooth 1 5 are ground to a radial relief angle Y in the 
range of between about 2 degrees to 4 degrees, 
and, preferably, 3 degrees relative to a line extend- 
ing perpendicular to the longitudinal axis of the 
band saw blade. Referring to FIG. 2, the ground 
side surfaces 20 and 21 provide a tangential relief 
angle Z in the range of between about 2 degrees to 
7 degrees, and, preferably, 4 degrees. The preci- 
sion grinding of the teeth provides proper relief 
angle on the side surfaces of the saw tooth, reduc- 
ing the opportunity for blade vibration during cut- 
ting. 

Referring to FIGS. 1, 3 and 5A, each low tooth 
16 is also of generally key-stone shape in its frontal 
aspect, and is generally the same shape as the 
high tooth 15, but shorter in height locating its top 
cutting edge 28 lower than the top cutting edge 18 
of the high tooth 15. Low tooth 16 has front face 
27, top surface 29, s\pe surfaces 30 and 31, and 
corner surfaces 32 and 33. As illustrated in FIG. 3, 
the cutting edge 18 of the high tooth 15 extends a 
distance W/12 higher than the cutting edge 28 of 
the low tooth 16. Also, the lateral width of the low 
tooth 16 is at comer sufaces 32 and 33 greater 
than the maximum lateral width W at corners 22a 
and 232a of the high tooth 15 to define two lateral 
cutting edges 32a, 33a which extend between top 
surface 29 of low tooth 16 and its side surfaces 30 
and 31. 

Referring to FIG. 3, for a given width W of the 
tooth 15 at its maximum lateral extent, the lateral 
width of the top surface 19 is typically one-third of 
the lateral width W of the tooth 15. The lateral 



extent of th cutting surfaces of the low tooth 1 6 is 
approximately 1/10 W, where W is the lateral width 
of the tooth 16. when viewed from fore-to-aft in 
FiG. 3, the points of intersection of the cutting edge 
5 28 of the low tooth with the side cutting surfaces 
22, 23 and the high tooth 15 occurs at approxi- 
mately 1/4 the lateral width of the tooth 15/ 

In one embodiment having a tooth spacing of 
one inch, the maximum lateral width W of the teeth 
70 was .100 inches (2.54 mm) the width of the top 
surface 19 was .050 inchest (1.27 mm) and the 
height of the cutting edge 18 above cutting edge 
29 was .008 inches (.2mm). Face angle U was 5 
degrees. Clearance angle X was 15 degrees. Ra- 
ys dial relief angle Y was 3 degrees, and tangential 
relief angle 2 was 4 degrees. The corner angle V 
was 45 degrees. 

Referring to FIG. 4, the manner in which triple- 
chip ground band saw blade 10 is manufactured 

20 will now be described. The blade body 12 is 
formed on a punch press from a prehardened and 
tempered strip of steel. The blank is prepared in 
rough tooth form. Then, the pockets 14 are formed 
in the blade body 12 in a grinding operation. As 

25 shown in position I in FIG. 4. the pockets rare 
defined by shoulder 14a which terminates in a 
vertically extending surface 14b of the blade body 
12 rearward of associated gullet 13. Surface 14b is 
inclined off normal at an angle U which sets the 

30 face or rake angle for the cutting teeth. Then, at the 
brazing position II, the filler 17 is applied to the 
carbide tooth insert 15. The filler is fed in roll form, 
the material being approximately .012 inches (.3 
mm) thick and 2.5 mm wide. The filler material is 

35 cut and bent in a generally L-shape and placed 
upon the carbide insert 15 with the filler 17 extend- 
ing along the rearward and bottom edges of the 
insert 15. The insert tooth 15 and filler 17 thus 
assembled are then positioned on the pocket 14' 

40 and heated as by induction heating at 770 °F for 
approximately 2-3 seconds. 

Then, at position ill, with the carbide tooth 
insert 15 brazed in position on the saw body 12, 
the tooth is ground to the desired triple-chip geom- 

45 etry in a plural step grinding operation. First the 
forward face 24 (FIG. 3) is ground to provide the 
desired face angle U. Then in a double-side grind- 
ing operation, the radial relief angle Y and the 
tangential relief angle Z and corner angles V are 

so provided. Then the top of the teeth inserts 15 and 
16 are ground to provide the desired .008 inch 
difference in height between the front or high teeth 
15 and the rear or low teeth 16, and to define the 
clearance angles X. Finally, the teeth are ground 

55 with a chamfer at the lower portion of their forward 
edges. 
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Referring to FIGS. 8 and 9, it can be seen that 
with the triple-chip gtpund geometry, there is an 
absence of clearance between the teeth 15, or 16, 
and the side walls 41. 43 of the kerf of the work- 
piece 40 as at 45 while lateral relief angles inward 
of the cutting surfaces provide limited clearance for 
the body of the teeth as at 46. In contrast, as 
shown in FIGS. 10 and 11, conventionally set 
blades 50, having teeth 51, 52, bent outward from 
the plane of the blade, provide undesireably clear- 
ance between the cutting surfaces and the walls 
61, 62 of the kerf 60 in the proximity of the cutting 
surfaces as at 65, resulting in vibration of the 
cutting blade during cutting and thereby resluting 
in fatigue and wear which reduces useful lifetime. 

As indicated, the top. face and side planes of 
the teeth 15 and 16 are precision ground to a 
specific angle for cutting various types of metal, 
and the ranges for the topangle, face angle, and 
side angles, including tangential relief, radial relief 
and corner angles, has been given hereinabove. 

By triple chip grinding the carbide teeth 15 and 
16, it is possible to achieve high cutting rates, 
straight cuts, long blade life and extreme smooth- 
ness of the cut surface. Similar results are unat- 
tainable with convention metal-cutting band saw 
blades. In addition, the triple chip ground carbide 
tip blade may be sharpened up to 10 times, further 
extending the useful life of the blade. 

The triple chip ground carbide tip band saw 
blade 10 will cut large section of metal up to 60 
inches square with accuracy unachievable using 
conventional blades with set teeth. The precision 
ground teeth 1 5 and 1 6 provide clearance for the 
blade to move through the cut without bending or 
setting the teeth as would occur when conventional 
band saw blades were used. By precision grinding 
the cutting surfaces of the teeth 15 and 16. the 
blade may be custom ground to meet requirements 
of cutting any type of metal. 

In use, the chips carried by the blade back into 
the cut would tend to deflect the band saw tooth 
laterally during reentry into the side of the material 
being cut. The lateral deflection of the tooth results 
in a twisting torque on the carbide insert 15 or 16. 
This in turn causes both compressive and tensile 
stresses on the brazed joint. 

These stresses were analyzed for triple chip 
band saw operating under the conditions as fol- 
lows: 

Body thickness .062 inches 

Carbide width .085 inches 

Speed 350 F.P.M. 

Material Removal Rate 4.4 in 3/min 

Tooth Spacing 1 inch 

Horsepower 10 

Material 1018 



The conditions for the band saw were taken 
from actual test conditions. With the filler 17, 
present in the brazing zone, the brazing zone be- 
comes a relatively thick shock absorbing cushion 

5 for the carbide insert. During impact of the carbide 
with the side of the cut, with a lateral displacement 
of only .003 inches, the stresses would momentar- 
ily build up to 160,000 PSI compression and 
102,000 PSI tension if the copper filler 17 were not 

io present. However, with the filler 17 provided to 
absorb the forces, the stresses build up only to the 
yield stress of the filler 17, which is 20,000 PSI, 
beyond which there is only a ductile energy ab- 
sorbing distortion of the filler. It should be pointed 

75 out that these high stress levels are transitory in 
nature and last for only a milli-second or less. The 
total energy absorbed is small and excessive dis- 
tortion of the filler and tooth position is not signifi- 
cant. 

20 The filler 17 minimizes those forces or stresses 

induced in the brazing zone as the band saw blade 
bends around the machine wheels and is twisted 
through the guides. The low tooth 16 of the triple 
chip pair which removes two equal chips with the 

25 outside cutting corners prone to the torque loads 
caused by lateral deflection. The high tooth 15 
removes a single chip from the center. While the 
high tooth 15 is not prone to the torque loads of 
the low tooth, it is prone to high compressive shock 

30 loads when cutting material with a hard scale. Here 
again the copper filler acts as a shock absorber 
and minimizes the loads which could otherwise 
cause fracture of the carbide. The filler is com- 
pressed under shock and is squeeezed out of the 

35 joint. 

By changing the angles at which the teeth are 
ground, the amount of material removed from the 
cut may be predeterminedly controlled. Therefore, 
if the blade is ground to cut more aggressively, 

40 then lighter feed forces are required for the blade 
to penetrate into the material being cut. By reduc- 
ing the feed force, the tendency of the saw blade 
to cut crooked is significantly reduce. Providing 
carbide tooth inserts for a band saw blade and 

45 precision grinding of the teeth eliminates errors 
associated with conventional set blades such as 
uneven side-to-side tooth set which causes crook- 
ed cutting, light set which results in short blade life, 
heavy set which results in rough finish of the sur- 

so faces being cut, and non-symmetrical cutting 
forces on the teeth which would cause vibration, 
noise and wear. 

On the triple chip ground blade, there is an 
absence of clearance between the cutting edge of 

55 the teeth and the kerf of the cut because of the 
relief angles provided on the side surfaces of the 
saw tooth. This reduces the opportunity for blade 
vibration during cutting. 



6 



11 



0 266 022 



12 



While there has been described one embodi- 
ment of the invention.Jt is apparent that modifica- 
tion may be made in structure and material without 
departing from the spjrit and scope of the inven- 
tion. For example, the^filler ductile layer may be 
wider or narrower than that disclosed, and may be 
of other ductile metals such as tin, bronze, zinc or 
the like. Also, the carbide teeth may be the DANIT 
type DS 130 Grade P-20 or like material. 



Claims 

1 . A bandsaw blade for high speed, heavy duty 
cutting characterised by: 

a blade body (12) of a continuous loop of hardened 
and tempered metal haying a plurality of cutting 
tooth support means (14) defined along the periph- 
eral edge thereof and separated by gullet means 
(13); 

by a plurality of cutting teeth (15,16) mounted on 
said blade body in the tooth support means thereof 
and arranged in pairs; 

by each pair of cutting teeth including a leading 
high tooth (15) and a trailing low tooth (16) con- 
structed and arranged to effect a triple-chip cutting 
\ operation of a workpiece; and by 
solder means (17) securing said cutting teeth to 
said support means, said solder means defining a 
filler including a layer (17a) of a ductile metal for 
absorbing stress forces induced in the band saw 
blade under dynamic load conditions. 

2. A bandsaw blade according to claim 1, 
characterised in that said filler further includes first 
(17b) and second (17c) layers of a solder alloy with 
said ductile layer being a discrete layer sand- 
wiched therebetween. 

3. A bandsaw blade according to claim 2, 
characterised in that said ductile metal is from the 
group consisting of copper, tin and bronze. 

4. A bandsaw blade according to claim 3, 
characterised in that said solder alloy comprises a 
mixture of copper, cadium, zinc and silver. 

5. A bandsaw blade according to claim 2, 
characterised in that 'the thickness of said filler 
layer is in the order of .007 inches. 

6. A bandsaw blade according to claim 5, 
characterised in that the width of said filler layer is 
in the order of .100 inches. 

7. A bandsaw blade according to claim 1, 
characterised in that each said tooth support 
means comprises a shoulder (14a) defined in said 
blade body rearward of its associated gullet means 
and a surface (14b) extending normal to said shoul- 
der supporting one of said cutting teeth, defining a 
generally L-shaped mounting surface, each - said 
cutting tooth having a bottom surface supported on 
said shoulder and a rearward surface extending 



along said normal surface and said filler interposed 
between said mounting surface and said rear and 
bottom surfaces of said tooth. 

'8. A bandsaw according to claim 7, charac- 

s terised in that each of said teeth further includes a 
top surface (19,28), a front surface (24,27) and first 
(20.30) and second (21,31) side surfaces, said top 
surfaces of said high and low teeth being inclined 
rearwardly from the corresponding front surface 

w .relative to the longitudinal axis of the blade body 
defining a clearance angle in the range of between 
about five degrees and nineteen degrees. 

9. A bandsaw blade according to claim 8, 
characterised in that said front surfaces of said 

75 high and low cutting teeth are positively raked at 
an angle in the range of between about zero de- 
grees to ten degrees. 

10. A bandsaw blade according to claim 7, 
characterised in that each of said teeth further 

20 includes a top surface (19,28), a front surface 
(24,27) and first (20,30) and second (21,31) side 
surfaces, said first and second side surfaces being 
inclined radially of the longitudinal axis of said 
blade body by an angle in the range of between 

25 about one degree to six degrees providing radial 
relief for an inner portion of said cutting tooth 
relative to the work piece and said first and second 
side surfaces of said teeth further being inclined 
tangentialiy of the longitudinal axis of said blade 

30 body by an angle in the range of between about 
two degrees to seven degrees providing tangential 
relief for said inner position of said cutting tooth 
relative to the work piece. 

11. In a bandsaw blade for high speed, heavy 
35 duty cutting, the combination characterised by: 

a blade body (12) of a continuous loop of hardened 
and tempered metal, having a plurality of cutting 
tooth support means (14) defined along the periph- 
eral edge thereof and separated by gullet means 
40 (13); 

by a plurality of cutting teeth (15,16) mounted on 
said blade body in the tooth support means thereof 
and arranged in pairs to effect a triple-chip cutting 
operation on a workpiece; by 
45 solder means (17) securing said cutting teeth to 
said support means; by 

each pair of cutting teeth including a leading high 
tooth (15) and a trailing low tooth (16) shorter than 
said high tooth, each tooth including a top surface 

so (19,18), a front surface (24,27) and first (20,30) and 
second (21,31) side surfaces; by 
said top surfaces of said high and low teeth being 
inclined rearwardly from corresponding front sur- 
faces, relative to the longitudinal axis of said blade 

55 body defining a clearance angle for said high and 
low teeth; 

by said front surfaces of said high and low teeth 
being positively raked, defining a face angle for 
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said high and low teeth; and 

by said first and second side surfaces of said high 
and low teeth being inclined radially and tangen- 
tially of the longitudinal axis of said blade body, 
defining radial and tangential relief angles for said 
high and low teeth, and corner portions (22a t 23a) of 
said leading high tooth being cut away to expose 
corner cutting edges (32a.33a) of the following low 
teeth to the workpiece. and said solder means 
defining a filler including a layer of a ductile metal 
(17a) for absorbing stress forces induced in the 
bandsaw blade under dynamic load conditions. 

12. A bandsaw blade according to claim 11 , 
characterised in that the clearance angle for said 
teeth is in the range of between about five degrees 
to nineteen degrees. 

13. A bandsaw blade according to claim 12. 
characterised in that the clearance angle is fifteen 
degrees. 

14. A bandsaw blade according to claim 6, 
characterised in that the face angle for said teeth is 
in the range of between about ten degrees to nine 
degrees. 

15. A bandsaw blade according to claim 14, 
characterised in that the face angle is five degrees. 

16. A bandsaw blade according to claim 11, 
characterised in that the radial relief angle for said 
teeth is in the range of between about one degree 
to six degrees. 

17. A bandsaw blade according to claim 11, 
characterised in that the radial relief angle is three 
degrees. 

18. A bandsaw blade according to claim 11, 
characterised in that the tangential relief angle for 
said teeth is in the range of between about two 
degrees to seven degrees. 

19. A bandsaw blade according to claim 18, 
characterised in that the tangential relief angle is 
four degrees. 

20. A bandsaw blade according to claim 11, 
characterised in that said corner portions (22a,23a) 
of said leading high teeth are ground away at a 
corner angle in the range of between about thirty- 
nine degrees to fifty-two degrees relative to the 
longitudinal axis of said blade body. 

21. A bandsaw blade according to claim 20, 
characterised in that the corner angle is forty-five 
degrees. 

22. A bandsaw blade according to claim 11, 
characterised in that the spacing between teeth is 
in the range of between about .33 inches to two 
inches. 

23. A bandsaw blade according to claim 11, 
characterised in that said filler further includes first 
(17b) and second (17c) layers of a solder alloy with 
said ductile layer being a discrete layer sand- 
wiched therebetween. 



24. A bandsaw blade according to claim 23, 
characterised in that said solder alloy comprises a 
mixture of silver, cadium, zinc and copper and said 
ductile metal is copper. 
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